A new multiparametric device (RBC-7) was used for recording cough in ambulatory children over a 24 hour period. The number of coughs and the pattern of coughing can easily be studied with the aid of a personal computer and dedicated computer software. Forty one 'normal' children were recorded, identified from a primary school with the aid of a questionnaire. They were free from any respiratory infection for one month, and had a normal examination and spirometry immediately before recording. Cough frequency was 11.3, range 1 to 34, cough episodes per 24 hours. This was unaffected by passive smoking or the presence of furry pets in the home. Nocturnal and prolonged coughing was unusual in these children. The device was highly acceptable to the children, and no adverse effects were reported. Such objective data on cough outside the laboratory setting are unique, help to determine what is normal, and may help in the diagnosis and assessment of many respiratory diseases. (Arch Dis Child 1996;74:531-534) 
Respiratory illness, both acute and chronic, is common in childhood, and accounts for 30% of all consultations with general practitioners for children under the age of 1 1 years.' Studies in Britain have found a prevalence for asthma of 11-15% in schoolchildren. ' In childhood asthma cough may be the most frequent symptom4 or its only symptom,5 yet it remains difficult to assess. Conversely, cough may be due to many non-asthmatic conditions, and the existence of pure cough variant asthma has been questioned. 6 Reporting of nocturnal cough with asthma diaries has repeatedly been found to show poor agreement with recorded cough.7 8 Reported cough may be an important factor leading to an increase in treatment for asthma, which may be inappropriate, and there is concern over the side effects, particularly on growth, of higher doses of inhaled steroids that some patients are prescribed for symptom control."' There are no objective data on 'normal cough' in children. The purpose of this study is to report on how much normal children cough.
Methods
A single primary school was approached. Approval for the study was obtained from the children, parents, educational authorities, and the hospital ethics committee.
A new recording device, the RBC-7, with a notebook computer setup procedure was demonstrated to the children. Those who wished to participate collected a questionnaire and consent form, which they took home for parents to complete. Once full consent was obtained up to six children per day were recorded for a full 24 hour period, from one school day to the next.
Forty four children were recorded, aged 8-12 years (16 boys, 28 girls). The parent completed questionnaire (shown as an appendix to this paper) included questions on the child's personal and family history of atopic and other respiratory diseases, respiratory illness in the previous four weeks, medications (both previous and present), pet ownership, parental occupation, and smoking habits. Only children with no personal or family history of asthma (in first degree relatives), and who had never been prescribed antiasthma medication, were recruited.
The children were seen at school, their heights measured, they were examined for evidence of an upper respiratory tract infection (URTI), their chest shapes inspected, and auscultation performed. Flow The information obtained is displayed visually on a personal computer (PC), in contracted or expanded formats (fig 2) . All data collected were inspected, and automatic analysis was not used. The RBC-7 gives data on the quantity and pattern of coughing both during the day and at night. In addition, data recorded include heart rate and a measure of activity from an accelerometer, so that cough can be related to exercise. The RBC-7 is set up to record intermittently, and is triggered to record any EMG activity above an individualised threshold. It also records 10 seconds of data every 15 minutes, which ensures that we can detect if the device has been removed. Once the device was set up, the children were encouraged to participate fully in normal activities, the only limitation being that they should not submerge the device in water.
Results Three children were excluded as they had current upper respiratory tract infections (URTI) when examined by one of us (PFM), or a history of such infection within the last four weeks. The details of the 41 'normal' children are shown in the table . We arbitrarily defined episodes of cough as a period of cough EMG peaks with less than 2 seconds of baseline activity between the peaks, and a prolonged coughing bout as one with at least 10 EMG peaks. This had to be an arbitrary definition and was based on our experience of these normal children and a limited experience of children with respiratory disease.
These children show a mean number of episodes of cough of 11.3 per 24 hours, with a range of 1 to 34. The pattern of coughing over the course of the 24 hour period is shown as the mean number of cough episodes per hour in fig 3. Only two of the 41 children had coughing at night, one child having one episode, the other three episodes. 'Night' was taken as the time when activity ceased, and heart rate slowed, and the difference is easily detected by the device.
There was no correlation between the number of cough episodes and their FEV1 recorded at the start of the 24 hour recording, with the correlation coefficient of 0.017. In this study five of the 41 children had prolonged coughing bouts (range 1 to 7). There was no statistically significant difference between the number of cough episodes or the number of prolonged coughing episodes between children who had furry pets at home, or between children who had at least one parent who admitted to smoking. A separate group of three children, who were otherwise 'normal' were recorded when they had upper respiratory tract infections. They had 10, 14, and 100 cough episodes recorded, two having prolonged coughing bouts. None had nocturnal cough.
Discussion
This study showed that the mean number of cough episodes for 'normal' children was 11.3 per 24 hours, with a range of 1 to 34. Only two children coughed at night, and five had prolonged bouts of coughing. We feel that we have identified a group of as normal children as is possible. Children were recruited only if they had no first degree relative with asthma, had never been diagnosed as asthmatic, and had never been given asthmatic medication. The If you agree to your child participating in this study please sign below, and giv to your child to give to me at school. information was accumulated by naire, and we were not able to valide tively. They were then examined volume loops performed on a spirometer. .0 E z m vigorous activity may be common. The review of data visually on the computer screen means that even though an audio signal is recorded there is no invasion of privacy.
This device offers a unique opportunity to obtain objective data on cough in ambulatory children. The pattern of coughing may also help in the diagnosis and assessment of respiratory illness. Epidemiological studies with the aid of this device may answer questions on coughing with URTI. The aim of this study was to look at normal children, but it included three children with URTI. One of these children had 1 10 cough episodes recorded, well in excess of the normal children who did not have any URTI.
We have established that normal apparently healthy children do cough, with a mean value of 11.3 episodes per 24 hours. This ambulatory device may be extremely useful in the diagnosis and monitoring of asthma and other respiratory conditions. It proved highly acceptable to the children and no adverse effects were encountered. It is capable of giving objective information on cough and relating this to time and activity.
